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The  pu rpose  o f  t h i s  t hes i s  i s  t o  deve lop  a  1oca1  b i f u r ca t i on
theo ry  f o r  l - pa rame te r  f am i l i es  o f  vec to r f i e l ds  on  a  man i fo ld  M
which are smooth and which preserve a volumeform f i .
Vo lumeprese rv ingness  p lays  an  impor tan t  ró le  i n  f r i c t i on less  me-
c h a n i c s .  A l s o  i t  h a s  s o m e  i n t e r e s t  i n  f l u i d m e c h a n i c s :  e . g .  s e e  t h e
appendix at  the end of  th is  t reatment  for  some remarks.
The  ad jec t i ve  " l oca l "  means  tha t  t he  a t t en t i on  i s  res t r i c ted  to  a
ne ighbou rhood  o f t he  se t  o f  ze ro ' s  (o r  s i ngu la r i t i es )
N ( X )  =  { ( x , u )  €  M  x  R l  X ( x , p 1  =  9 1
where X = X(x,u)  is  such a smooth l -parameter  fami ly  of  f ) -preserv-
i n g  v e c o r f i e l d s .
t , le  shal l  s tudy the topological  changes in the phaseport ra i ts  of
xP  =  X ( - , u )
( i . e .  t he  b i f u r ca t i ons )  nea r  N (X )  f o r  gene r i c  l - pa rame te r  f am i -
l ies.  Because of  the fact  that  the theory is  local  i t  is  no res-
t r ic t ion to replace M by lRn and Í l  by the standardvolume
e  =  d x r n  
. . r d x n .
In this case volumepreserving is the same as divergence-free.
